TITLE OF THE INVENTION 
OPTICAL DISC FOR STORING MOVING PICTURES WITH TEXT 
INFORMATION AND APPARATUS USING THE DISC 

BACKGROUND OF THE INVENTION 
This invention relates to an optical disc on which 
video data, audio data, and the like are recorded, 
an optical disc recording apparatus for recording data 
onto the optical disc, and an optical disc reproducing 
apparatus f oar reproducing the dat^r ecorded ~on~ the 
optical disc. 

In recent years, moving-picture-compatible optical 
disc playback systems have been developed which play 
back an optical disc on which video data, audio data, 
and the like have been recorded. They have been widely 
used in the form of, for example, LDs (Laser Discs) or 
video CDs for the purpose of reproducing movie software 
or karaoke. 

In this connection, the DVD (Digital Versatile 
Disc) standard employing the internationally standard- 
ized MPEG-2 (Motion Picture Experts Group 2) scheme and 
the AC (Audio Compression) -3 scheme has been proposed. 

The DVD standard supports MPEG-2 for moving 
picture compression scheme and AC-3 audio and MPEG 
audio for audio recording scheme according to the 
MPEG-2 system layer architecture. The DVD standard 
further supports sub-picture data, obtained by run- 
length compressing the bit map data for subtitles, and 



special playback control data (navigation pack) such as 
fast-forward playback or fast-rewind playback data. 

Furthermore, the DVD standard supports ISO 9660 
and micro UDF (or UDF Bridge) to allow computers to 
read data of DVD. 

Presently, however, the DVD standard takes no 
account of home recording/reproducing systems- When 
home recording/reproducing systems are constructed 
according to the standard, the following problem arise. 

In DVD, information on title is defined as text 
information. 

The text information, which is used for retrieval 
or search, has not been used much, because the DVD-ROM 
video has a menu (menu pictures) the title producer 
created, such as VMGM (video manager menu) or VTSM 
(video title set menu). In home recording/reproducing 
systems, however, a menu cannot be entered beforehand 
to record TV programs or moving pictures and still 
pictures (photographic data) from a camera into a 
DVD-RAM. Thus, retrieval or search using the text 
information becomes important. 

In the DVD-ROM video, however, the text 
information has been created, taking no account of 
language. More specifically, in European countries 
and Asian countries, language differs from one TV 
station to another or from one program to another . 
Additionally, assume a case where a person goes abroad, 



carrying a DVD recorder with him or her, and does 
video-recording where he or she is staying. Under this 
assumption, if it is unknown which language the text 
information was recorded, the DVD recorder (or player) 
cannot judge whether or not a character generator (e.g., 
kanji ROM) corresponding to its language code is 
provided therein, when the text information is decoded. 
This makes the decoding difficult. Moreover, when the 
text information does not correspond to the language, 
information retrieval (search) and the like cannot be 
performed at all. 

BRIEF SUMMARY OF THE INVENTION 

The present invention aims to remove the drawback 
that, when the language in the text information corre- 
sponding to the video data to be recorded varies each 
time recording is done on a video-data-recording 
optical disc (or information storage medium), this 
cannot be dealt with and text retrieval cannot be 
performed. 

A first object of the present invention is to 
provide an optical disc (or information storage medium) 
which enables multilingual text retrieval. 

A second object of the present invention is to 
provide an apparatus for recording information on the 
optical disc (or information storage medium). 

A third object of the present invention is to 
provide an apparatus for reproducing the recorded 



information from the optical disc (or information 
storage medium) . 

To accomplish the first object, an optical disc 
(or an information storage medium) according to the 
present invention has a management area (RTR. IFO of 
FIG. 1 3 D / RTR_ VMG of FIG. 13E) and a data area (1012 to 
1016 in FIG. 13D). In the data area (1012 to 1016), 
data (including video data and audio data) is separated 
into one or more sequences (PGCs), which are then 
recorded. Each sequence (PGC) is composed of one or 
more programs corresponding to one or more cells (see 
FIG. 15). 

Here, one cell corresponds to one or more data 
unit (VOBU in FIG. 3). One data unit (VOBU) includes 
one or more packs of pictures or sound to be reproduced 
in a period of time in a specific range (0.5 to 1.2 
seconds ) . 

In the management area (RTR_VMG), a sequence 
management table (PGCIT of FIG. 6, 1752 in FIG. 16, 
ORG_PGCI or UD_PGCIT of FIG. 17)) for managing program 
sequences by determining the playback sequence (or 
an order of playback) of the cells and a program 
management table (PGC_PGI of FIG. 6, PGI # in FIG. 15 
or 17) exist independently or partially overlap with 
each other. 

In the program management table (PGI #1), first 
text information (PRMJTXTI) expressed in alphanumeric 



characters (e.g., the ASCII code) is recorded. 

In a specific area (TXTDT_MG in FIG. 4 or FIG. 16) 
different from the program management table (PGI #) in 
the management area, second text information (ITJTXT) 
is recorded in the same as or a different language from 
that of the first text information (PRMJTXTI). 

In the optical disc, the first text information 
(PRMJTXTI) includes first retrieval information (ST23 
in FIG. 10) usable in searching for the programs. 

Additionally, in the optical disc, the second text 
information (ITJTXT) includes second retrieval 
information (ST25 in FIG. 10) usable in searching for 
the programs. 

Furthermore, in the optical disc, the second text 
information (ITJTXT in FIG. 12) includes an identifica- 
tion code (IDCD), the size of text information (TXT_SZ), 
and the body of text information (TXT). 

Alternatively, in the optical disc, the second 
text information (ITJTXT in FIG. 12) includes an 
identification code (IDCD) and the size of text 
information (TXT_SZ). 

Furthermore, in the optical disc, the sequence 
management table (VOB sequence information 1752 in 
FIG. 16) includes a search pointer (PL_SRP #) which 
points at a specific point in the program sequence 
(VOB sequence) and includes the first text information 
(PRMJTXTI). 
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Moreover, in the optical disc, the specific area 
(TXTDT_MG in FIG. 16) is included in the management 
area ( RTR_VMG ) and includes the second text information 
(ITJTXT) as sub-information for the first text 
information (PRMJTXTI). 

Additionally, in the optical disc, the first text 
information (PRM_TXTI) and second text information 
(IT_TXT) can be used in searching for the programs and 
- —a— search -using the f irst-text inf ormation ( PRM_TXTI ) _ 
has priority of search over a search using the second 
text information (ITJTXT) (in FIG. 10, ST25 using 
IT_TXT is after the process at ST18 using PRM_TXTI). 

In addition, in the optical disc, the management 
area <RTR_VMG) includes a management table (CI in 
FIG. 17) for managing the cells, and text information 
(PRMJTXTI) expressed in alphanumeric characters is 
recorded in the cell management table (M_CI or S_ci in 
FIG. 17). 

Here, the first text information (PRM_TXTI) can 
include at least one of video-recording start date and 
time, video-recording end date and time, a source name, 
and a channel number. 

To achieve the second object, a recording 
apparatus according to the present invention uses 
an optical disc (10) having a management area (RTR_VMG 
in FIG . 13E) and a data area (1012 to 1016 in FIG. 13D) 
in which one or more programs have been recorded, 



the management area (RTR_VMG) including a sequence 
management table (ORG_PGCI or UDJPGCIT) for managing 
the sequence of the programs and a program management 
table (PGI) for managing the programs* 

The recording apparatus comprises: first recording 
means (101 to 104 in FIG. 1, ST4 in FIG. 9) for 
recording data in programs into the data area on the 
optical disc; second recording means (101 to 104 in 
FIG. 1, ST2 in FIG. 9) for recording first text 
information (PRM_TXTI) expressed in alphanumeric 
characters and usable in searching for the programs 
into the program management table (PGI) on the optical 
disc; and third recording means (101 to 104 in FIG. 1/ 
ST3 in FIG. 9) for recording second text information 
(ITJTXT) usable in searching for the programs into 
an area different from the program management table in 
the management area on the optical disc. 

In the recording apparatus, the second text 
information (IT_TXT) is expressed in the same language 
as that of the first text information (PRM_TXTI). 

Alternatively, in the recording apparatus, the 
second text information (IT_TXT) is expressed in 
a different language from that of the first text 
information ( PRM_TXTI ) . 

Furthermore, in the recording apparatus, the 
second and third recording means (ST2, ST3 ) record in 
such a manner that a search using the first text 



information (PRM_TXTI) has priority of search over 
a search using the second text information (IT_TXT) 
(in FIG. 10, ST25 using ITTXT is after the process at 

ST18 using PRM_TXTI). 

To accomplish the third object, a reproducing 
apparatus according to the present invention uses 
an optical disc (10) having a management area (RTRVMG 
in FIG. 13E) and a data area (1012 to 1016 in FIG. 13D) 
in which one or more programs have been recorded, 
the management area (RTR_VMG) including a sequence 
management table (ORG_PGCI or UD_PGCIT) for managing 
the sequence of the programs and a program management • 
table (PGI) for managing the programs. 

The reproducing apparatus comprises: an input 
section (120 in FIG. 1, ST23 in FIG. 10) for inputting 
at least one of video-recording date and channel number 
as text information (TEXT in FIG. 12); a retrieving 
section (101 in FIG. 11, ST16 in FIG. 10) for 
retrieving a program (the program NONFICTION in FIG. 11 
or 12) to be reproduced by comparing the inputted text 
information (TEXT = video-recording date and/or channel 
number) with primary text information (PRM_TXTI) 
recorded in the program management table (PGI); a 
selecting section (101 in FIG. 1, ST19 in FIG. 10) 
for selecting one (TEXT in FIG. 12) of the pieces of 
the text information (video-recording date and time 
lists 1 to 3 in FIG. 11) about the retrieved program 



(NONFICTION) to be reproduced; and a reproducing 
section (101 to 106 in FIG. 1, ST20 in FIG. 10) for 
reproducing the data for the program (NONFICTION) 
corresponding to the selected piece of the text 
information (TEXT in FIG. 12). 

The reproducing apparatus further comprises 
a second retrieving section (101 in FIG. 1, ST25 in 
FIG. 10) for retrieving a program using text 
information different from the primary text information 
(PRMJTXTI) . 

In the reproducing apparatus , a search using the 
primary text information (PRMJTXTI) has priority over 
a search using the different text information (ITJTXT) 
(in FIG. 10, ST25 using ITJTXT is after the process at 
ST18 using PRMJTXTI). 

The reproducing apparatus reproduces the first 
text information (PRMJTXTI) from the optical disc 
(101 to 106 in FIG. 1, ST15 in FIG. 10). 

The reproducing apparatus reproduces the second 
text information (ITJTXT) from the optical disc (101 to 
106 in FIG. 1, ST25 in FIG. 10). 

Furthermore, the reproducing apparatus reproduces 
the contents of records (TXTDT_MG in FIG. 4, PGI, CI in 
FIG. 6) in the management area ( RTR__VMG ) from the 
optical disc (101 to 106 in FIG. 1, ST11 in FIG. 10). 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
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in part will be obvious from the description, or may 
be learned by practice of the invention. The objects 
and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combina- 
tions particularly pointed out hereinafter, 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings , which are incorporated 
in and constitute a part of the specif ication, illust- 
rate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi- 
ments given below, serve to explain the principles of 
the invention. 

FIG, 1 is a block diagram showing the configura- 
tion of an optical disc recording/reproducing apparatus 
according to an embodiment of the present invention; 

FIG, 2 is a table to help explain a file format in 
storing data on an optical disc; 

FIG. 3 is a diagram to help explain a hierarchical 
structure of the information stored on an optical disc; 

FIG. 4 is a diagram to help explain a hierarchical 
structure of the management data in video manager 
information ( RTR_VMGI ) ; 

FIG. 5 is a table to help explain the contents of 
a text data language unit search pointer (differing 
from the example of TXTDTJLU__SRP in FIG. 4(c)); 

FIG. 6 is a diagram to help explain a hierarchical 



structure of the management data in video title set 
information (VTSI/RTR_VMGI ) ; 

FIG. 7 is a table to help explain the contents of 
cell playback information (C_ PBI/CI); 

FIG, 8 is a table to help explain the contents of 
program information (PGI); 

FIG. 9 is a flowchart to help explain a data 
process in video-recording? 

-3-0 i s - -a^ r fiowchaxtr-to help explain- a program 

retrieval process using text information; 

FIG. 11 shows examples of display in the program 
retrieval process using text information; 

FIG. 12 shows an example of display using text 
information; 

FIGS. 13(A) to 13(F) are diagrams to help explain 
the data structure of an optical disc according to 
an embodiment of the present invention; 

FIG. 14 is a diagram to help explain the directory 
structure of a data file stored on the optical disc of 
FIG. 13; 

FIG- 15 is a diagram to help explain the data 
structure of program chain control information 
(including UD_PGCIT); 

FIG. 16 is a diagram to help explain the data 
structure of management information (video title set 
information VTSI or management information RTR_VMGI for 
video real-time recording); 
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FIG. 17 is a diagram to help explain the data 
structure of control information/navigation data 
(RTR_VMG) in FIG. 13 or 16; and 

FIG. 18 is a diagram to help explain the 
relationship of still pictures VOB and movies VOB with 
the original PGC information. 

DETAILED DESCRIPTION OF THE INVENTION 
Hereinafter, referring to the accompanying 
drawings, an optical disc recording/reproducing 
apparatus according to an embodiment of the present 
invention will be explained. 

A typical embodiment of the optical disc 
recording/reproducing apparatus is an apparatus for 
recording and reproducing moving pictures (or AV data) 
encoded according to the MPEG-2 standard onto and from 
an optical disc 1 at a variable bit rate, such as a DVD 
digital video recorder. (A concrete example of the DVD 
digital video recorder will be explained later.) 

As shown in FIG- 2, on the optical disc 1, data 
is stored in a normal file format. A title corresponds 
to one film. One disc contains more than one title, 
A collection of titles is called a title set. A title 
set is composed of plural files. 

On a single optical disc 1, there is a file 
called a video manager Video Manager (hereinafter, 
referred to as VMG) as information used to manage the 
optical disc 1. 



In the video title set (hereinafter, referred to 
as VTS), information used to manage the title set is 
composed of a Video Title Set Information (hereinafter, 
referred to as VTSI) management file, a video file made 
up of video data, and a VTSI backup file* 

For example, in a DVD video directory, VMG 
management data (VMGI) is composed of VMG menu video 
data (VMGM_VOBS), VMGI backup (VMGI), VTS management 
data (VTSI), VTS menu video data (VTSM_VOBS), VTS video 
data (VTSTT_VOBS) , and VTSI backup (VTSI). 

As shown in FIG. 3, the video file has a 
hierarchical structure. One file is composed of 
program chains^ One program chain is composed of 
programs. One program is composed of cells. One cell 
corresponds to video object units (hereinafter, 
referred to as VOBUs). A VOBU is composed of packs 
consisting of various types of data. A pack is 
composed of one or more packets and a pack header. 

There are three types of packs: video packs (V 
packs) in which moving picture and still picture data 
have been recorded, sub-picture packs (SP packs) in 
which sub-picture data has been recorded, and audio 
packs (A packs) in which audio data has been recorded. 

The pack is the smallest unit in data transfer. 
The smallest unit in logical processing is a cell. 
Logical processing is done in cells. 

The playback time of the video object unit VOBU 



corresponds to the playback time of the video data made 
up of more than one video group (Group of Picture, 
which is abbreviated as GOP) contained in the video 
object unit VOBU. The playback time is set to the 
range from 0.4 second to 1.2 seconds. In the MPEG 
standard, the playback time of one GOP is normally 
about 0.5 second. One GOP contains screen data 
compressed so that about 15 pictures may be reproduced 
in about 0.5 second. 

When a video object unit VOBU includes video data, 
GOPs (complying with the MPEG standard) composed of 
video packs, sub-picture packs, and audio packs are 
arranged to produce a video data stream* 

Even when the playback data contains only audio 
and/or sub-picture data, it is constructed using a 
video object unit VOBU as one unit. For example, when 
a video object unit VOBU is made up of only audio packs, 
the audio pack to be reproduced within the playback 
time of the video object unit VOBU to which the audio 
data belongs is stored in the video object unit VOBU, 
as in the video object VOB of video data. 

A navigation pack (NV pack) (usable as management 
information) may be added to the head of the GOP. 

The navigation pack is not handled on a DVD 
real-time recording (DVD_RTR) apparatus. 

The VMG management data (VMGI) includes a text 
data manager TXTDT_MG which writes pieces of 
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information, including a title name for title, an album 
name, and a producer name, in text form as shown in 
FIG. 4 (a). 

In the text data manager TXTDT_MG , the following 
items are recorded as shown in FIG. 4 (b): text data 
manager information TXTDT_MGI in which an identifier 
used to identify TXTDT_MG, its number, and its end 
address are written, text data language unit search 
pointers TXTDTJLU_SRP #1 to TXTDT_LU_SRP #n in which 
a language code for each language is written, and the 
contents of text data language units TXTDT_LU #1 to 
TXTDT_LU #n, each being a table of text data for each 
language. 

The text data language unit search pointer 

TXTDTJLU_SRP , which contains eight bytes, includes 

a language code (TXTDT_LCD: two bytes) for text data, 

reserve (one byte), a character set (one byte), and 

a start address (TXTDT_LU_SA: four bytes) for a text 
V 

data language unit as shown in FIG. 4 (c). 

In the text data language unit TXTDT_LU, the 
following items are recorded as shown in FIG. 4 (d): 
text data information TXTDTI in which the number of 
ITJTXTJSRPs in TXTDT is written, item text search 
pointers (ITJTXT_SRP #1 to IT_TXT_SRP #n) in which a 
number used to identify the contents of ITJTXT and the 
start address of IT_TXT, and the contents of item texts 
(ITJTXT #1 to IT_TXT #M) written in character code. 



The numbers 1 to M of the item texts (ITJTXT #1 to 
IT_TXT #M) make item numbers. 

The text data language unit search pointer 
TXTDT_LU_SRP may contain ten bytes and, as shown in 
FIG. 5, include a language code (TXTDT_LCD: two bytes) 
for primary text data, reserve (one byte), a character 
set (one byte), and the start address (TXTDT_LU_SA: 
four bytes) for a text data language unit, and a 
language code (0PTI0N_TXTDT_LCD: two bytes) for other 
text data. 

In the management data (VTSI) in the VTS, the 
following items are recorded as shown in FIG. 6 (a): 
the contents of a video title information manager table 
(VTSI_MAT) listing the start address of each piece of 
information in VTS and VTSI and the attributes of VOBS 
in VTS and the contents of a video title set program 
chain information table (VTS_PGCIT) in which VTS 
program chain information is written. 

An order of playback of cells for program chains 
PGC can be determined by the contents (PGCI) of 
the video title set program chain information table 
(VTSJPGCIT) . 

The program chain PGC is a unit for executing a 
series of playback according to the specified playback 
sequence. 

A cell CELL is a playback section where playback 
data is specified using a start address and an end 



address . 

The program chain information table (VTS_PGCIT), 
as shown in FIG. 6 (b), includes program chain 
information table information (PGCITI) in which the 
number of PGCI_SRPs and the end address of PGCIT, 
VTS_PGC program chain information search pointers 
(PGCI_SRP #1 to PGCI_SRP #n) in which the category of 
VTSJPGC and the start address of VTS_PGCI are written, 
and program chain information (PGC1 #1 to PGCI #M) • 

The program chain information table information 
(PGCITI) includes information indicating the number of 
program chains PGCs. The program chain information 
search pointer (PGCI_SRP) points at the head of each 
piece of program chain information PGCI and makes it 
easy to search. 

The order of the pieces of program chain 
information PGCI is set, regardless of the order of the 
program chain information search pointers PGCI_SRP #1 
to PGCI_SRP #n. This enables one or more program chain 
information search pointers PGCI_SRPs to point at the 
same piece of program chain information PGCI • 

The program chain information (PGCI), as shown 
in FIG. 6 (c), is composed of program chain general 
information (PGC_GI) in which the playback time of 
program chains PGCs and the number of cells are written, 
a program chain command table (PGC_CMDT) in which 
commands for program chains are written, a program 



chain program map (PGC_PGI) in which a map representing 
the structure of the programs in a program chain is 
written, a cell playback information table (C_PBIT) in 
which a table to define the playback sequence of cells 
in a program is written, and a cell position informa- 
tion table (C_POSIT) in which VOBID numbers of the 
cells used in a program and cell ID numbers are written. 
In the cell playback information table (CJPBIT), 
- ceil -playback -information (G_PBI #1- to C_PBI #3) are 
written as shown in FIG* 6 (d). 

FIG. 7 shows the contents of cell playback 
information CJPBI (C_PBI #1 to CJPBI #j) of FIG. 6 (d). 
Specifically, each piece of cell playback information 
(C_PBI), which contains 54 bytes, includes a cell 
category (C_CAT: four bytes), cell playback time 
(C_PBTM: four bytes), the start address (C_FVOBU_SA: 
four bytes) of the first video object unit (VOB) in 
a cell, the end address (C_FVOBU_EA: four bytes) of 
the first video object unit (VOBU) in the cell, the 
start address (CJFVOBU_SA: four bytes) of the last 
video object unit (VOB) in the cell, the end address 
(C_FVOBU_EA: four bytes) of the last video object unit 
(VOBU) in the cell, primary text information (28 bytes) 
composed of video-recording start date and time, video- 
recording end date and time, source name, and TV 
channel number, and the text item number (ITEM Number 
OF TEXT: two bytes) in text data manager TXTDT_MG in 



VMGI as shown in FIG. 7. 

The program chain program map (PGC_PGI) is 
composed of pieces of program information 11 to ti as 
shown in FIG. 6 (e) . 

FIG. 8 shows the contents of the program informa- 
tion shown in FIG. 6 (e). Specif ically, the program 
information, which contains 32 bytes, includes an entry 
cell number (EN_CN: one byte), primary text information 
(28 bytes) composed of video-recording start date and 
time, video-recording end date and time, source name, 
and TV channel number, and the TEXT item number (ITEM 
Number OF TEXT: two bytes) in text data manager 
TXTDT_MG in VMGI. 

The primary text information is used to record 
information on video-recording, the information 
contained in the blanking period of a video signal, 
and pieces of information in the electronic TV guide 
information (as found in satellite broadcasting) or 
the like and retrieve the recorded video data. 

For the primary text information, pieces of 
information considered essential may be video-recording 
start date and time, source name, and TV channel number. 
The presence of these pieces of information enables the 
user to specify a TV program. On the other hand, in 
a case of video camera recording or still camera 
recording, by knowing the recording date and time, the 
user can determine where the picture was taken or 
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recoded. Therefore, those pieces of information may 
also be used as primary text information. 

The primary text information can be created within 
the optical disc recording/reproducing apparatus 
(video-recording/reproducing system). What carries 
out the work is a determination unit of primary text 
information, which will be explained later. 

Being written and recorded in the ASCII code, 
those pieces of the primary text • information can be 
generated easily in the optical disc recording/ 
reproducing apparatus. This is a function applicable 
to a low-cost machine on a firmware basis. Representa- 
tion in English enables use in major countries in the 
world. A method of specifying the language code for 
the primary text information and then recording it can 
be considered. 

Furthermore, the following data can be considered 
as other text information: the text data superimposed 
in a video blanking period in ground-wave broadcasting, 
and data other than the subtitle . data in the text 
information, such as program information, in the 
electronic TV guide information in digital broadcasting, 
such as satellite broadcasting. The data other than 
the subtitle data includes the title name, the names 
of the performers, the program review, the historical 
background, and a description of accessories used in 
the program. Although not text information, HTML data 



can also be recorded in a similar manner. 

Thus, the other text information may be recorded 
according to the DVD text INF format. In the case of 
HTML data, the language code is set to " FFFF . " 

Of those data items, the text information known 
before the video data recording is recorded and then 
video-recording is started. 

The text information taken in during recording is 
stored in a memory (a text buffer explained later) - 
temporarily. After the recording has been completed, 
the test information is recorded. 

At this time, a language code detector explained 
later senses the language name and text code name in 
the text information, records the sensed language name 
and text code name into a text information management 
area, and thereafter records the text information in 
a text information area. 

Here, the following two cases can be considered: 
a case where the primary text information and TEXT item 
numbers are recorded on a cell (CELL) basis and a case 
where they are recorded on a program (PG) basis. When 
recording is done on a CELL basis, the primary text 
information and TEXT item numbers are recorded in C-PBI 
as shown in FIG. 7. When recording is effected on a PG 
basis, they are recorded in the program information 
in PGI. 

FIG. 1 shows an example of the configuration of 



- 22 



the optical disc recording /reproducing apparatus (e.g., 
DVD video recorder) for recording and reproducing 
digital moving picture information onto and from an 
optical disc 1 using the data structures as explained 
in FIGS . 2 to 8. 

In the optical disc recording/reproducing 
apparatus, the following devices act on the optical 
disc 1 serving as a recording medium. First, a main 
microprocessor section (hereinafter, referred to as a 
main MPU section) 101 is a section for supervising the 
operation of the entire recording/reproducing apparatus. 

A disc drive 102 includes the function of control- 
ling the rotation of the optical disc 1, the reading of 
data from the optical disc 1, and the writing of data 
onto the optical disc 1 under the control of the main 
MPU section 101. Control of the rotation of the 
optical disc 1 is performed via the servo mechanism of 
a disc motor. The writing of data onto the optical 
disc 1 and the reading of data from the optical disc 1 
are realized via a pickup device. 

A data processor 103 adds an error correction code 
to the data in units of 16 sectors to record the 
recording data from an encoder unit 104 onto the 
optical disc 1 in a recording operation, produces 
a recording signal by modulation, and supplies the 
resulting signal to the disc drive 102. A temporary 
storage buffer 105 is connected to the data processor 
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103 and used to temporarily store more than several 
minutes of recording data in high-speed access. 

The data processor 103 receives a playback signal 
from the disc drive 102 in a playback operation, 
demodulates the signal, performs an error correction 
process, and sends the demodulated signal to a decoder 
unit 106 ♦ 

An external input is supplied to the encoder unit 
1G4. An audio/video (AV) input section 107 can supply 
an audio signal and a video signal and a tuner 108 also 
can supply an audio signal and a video signal. Since 
there may be character information or closed caption 
data as the information in a vertical blanking period, 
the tuner 108 can input these data items to the encoder 
unit 104. 

The audio signal and video signal are supplied to 
an analog /digital (A/D) converter 201 in the encoder 
unit 104. The video signal digitized at the A/d 
converter 201 is inputted to a video encoder 202, 
whereas the audio signal is inputted to an audio 
encoder 203, The character information and closed 
caption data are inputted to a sub-picture (SP) encoder 
204. The encoded video data, audio data, and sub- 
picture data are inputted to a formatter 205, which 
organizes these data into packets and packs for 
recording- At this time, a buffer memory 206 is used 
for temporary storage. 



The encoders 202, 203, 204 refer to a system time 
clock acting as a reference of time for all of the 
files and, according to the value, determine a presen- 
tation time stamp (PTS) and a decoded time stamp (DTS) 
for each packet. The system time clock is generated by 
a system time clock (STC) unit 109 • 

To further add the necessary information in 
playback, the formatter 205 may perform an alignment 
process of packs in each specific interval (e.g., GOP) 
of video (e.g., the playback time ranges from about 0.5 
to 1.2 seconds) and add a navigation pack (NV pack) 
(usable as management information) to the head of a GOP. 

The data processor 103 records the addresses of 
the NV packs ahead and behind in a data area for a 
fast-forward and rewind of data in NV packs, and the 
other necessary management data in a management area. 

The decoder unit 106 receives a pack train of 
playback data from the data processor 103. The pack 
train is supplied to a separator 301. The separator 
301 judges each pack and transfers video packets to 
a video decoder 302, sub-picture packets to a sub- 
picture (SP) decoder 303, and audio packets to an audio 
decoder 304. 

NV packs are stored one after another in the 
internal memory 301a of the separator 301 so that the 
main MPU section can access them at any time. 

When the separator 301 transfers each packet to 
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the corresponding decoder, PTS or DTS is sent with 
specified timing to the system time clock unit 109, 
which loads it therein and sets a reference time for 
the entire system. For example, the main MPU section 
101 loads PTS in a NV pack into the system time clock 
unit 109 or the video decoder 302 automatically sets 
DTS or PTS for the video data in the system clock 
unit 109. 

After the setting, each decoder compares PTS in 
a packet with the system clock and performs a decoding 
and reproducing process, while keeping the 
synchronizing state. 

The video data decoded at the video decoder 302 
and the sub-picture data decoded at the sub-picture 
decoder 303 are inputted to a video processor 305, 
which combines them. 

A video mixer 110 mixes the output of the video 
processor 305 with the character data and others stored 
in the frame memory 111. Thereafter, the resulting 
signal is converted by a video encoder 112 into an NTSC 
signal (or PAL signal), which is supplied to a display 
(TV monitor) 113 • In addition, the output of the video 
mixer 110 is designed to be taken out as digital output 
through an interface 114. 

The output of the audio decoder 304 is converted 
by a digital /analog (D/A) converter 309 and the 
resulting signal is supplied to an audio output section 
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(speaker) 115. 

Connected to the main MPU unit 101 are a key input 
section 120, such as a keyboard, . composed of a PLAY 
(playback) key, a REC (video-recording) key, a STOP 
key, and others, a display panel 121, and a character 
generator or kanji ROM 122 for displaying text 
information. The character generator or kanji ROM 122 
converts a text code (character code) in the text 
information into a character pattern (or font data). 
For example, a specific language code has been set in 
the character generator or kanji ROM 122. The language 
code is used to convert text codes into character 
patterns in any one of various languages, including 
alphanumeric characters, kanji characters, Hangul 
characters, and Arabic characters. The set language 
code is managed by the main MPU section 101. 

The main MPU section 101 not only manages the 
entire apparatus comprehensively but also performs edit 
control . 

The main MPU section 101 includes a primary text 
determination unit 101a, a text buffer 101b, an 
unavailable language warning display 101c, a language 
code detector 10 Id, and a language checker 10 le. 

The primary text information determination unit 
101a generates, as primary text information, informa- 
tion (video-recording start date and time, source name, 
and TV channel number) regarding video-recording from 
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the tuner 108 , the information sent during a blanking 
period, electronic TV guide information (as found in 
satellite broadcasting) and so on* 

The text buffer 101b stores the text information 
temporarily. 

The unavailable language warning display 101c not 
only displays the absence of the relevant data when it 
is judged from the data from the language checker 10 le 
that there is no data corresponding to the language, 
but also gives a warning to the user on the display 113 
where there is no text data from the tuner 108 acting 
as the other text information retrieval unit. 

The language code detector 10 Id detects the 
language name and text code name in the text 
information, records the detected language name and 
text code name into the area (see FIG. 4 (c)) for the 
language code (TXTDT_LCD) for text data in the text 
data language unit search pointer TXTDT_LU_SRP serving 
as the text information management area, and thereafter 
records the text information into the area (see FIG. 4 
(d)) for item text (ITJTXT) in the text data language 
unit TXTDT_LU serving as the text information area. 

The language checker 10 le reads the language code 
corresponding to the primary text information about 
each of the retrieved (or searched) programs or cells 
on the basis of the text item number and checks to see 
if the language code coincides with the language code 



of the apparatus. 

The main MPU unit 101 converts the character code 
corresponding to the text information into font data 
and develops the font data on the frame memory 111. 
The video mixer 110 mixes the resulting data with 
decode data (or DVD video data). Then, the video 
encoder 112 converts the mixed data into an NTSC signal 
(or PAL signal), which is displayed on the TV monitor 
1 13 or tfte like. • - : - 

Although retrieval data (search data) is inputted 
from the key input section 120 , the same thing may be 
done from only a pointing device (in the case of a type 
where a keyboard icon is displayed on the TV screen 
and characters are chosen by the icon keyboard on the 
screen), taking account of use at home. 

Next, the data processing in video-recording will 
be described by reference to a flowchart shown in 
FIG. 9. 

First, when receiving a video-recording instruc- 
tion, the main MPU section 101 reads the management 
data from the disc drive 102 and determines a writing 
area. Then, the MPU section 101 sets the management 
area so that the determined area may be written into 
and sets the write start address of the video data in 
the disc drive 102, thereby preparing for data 
recording ( step ST1 ) . 

Next, the main MPU section 101 resets the time of 



the STC unit 109* The STC unit 109 is a system timer. 
Video-recording and playback are done on the basis of 
the value of the timer. The main MPU section 101 
further effects other various setting. 

Thereafter, the main MPU section 101 causes the 
primary text information determination unit 101a to 
produce primary text information in alphanumeric 
characters from the video-recording start date and time 
source T name, and TV channel name, supplied as informa- 
tion on video-recording from the tuner 108, The MPU 
section 101 records the primary text information in 
cell playback information (C_PBI) shown in FIG- 6 (d), 
when the primary text information is recorded cell by 
cell, and records it in the program information shown 
in FIG, 6 (e), when it is recorded program by program 
( step ST2 ) . 

Furthermore, the main MPU section 101 records the 
text information known before recording in the area for 
item text (IT_TXT) in the text data language unit 
TXTDT_LU in the text data manager in VMGI ( step ST3 ) • 
When the language code is known, the MPU section 101 
records the language code in the area for the language 
code (TXTDT_LCD) for the text data in the text data 
language unit search pointer TXTDT_LU_SRP (step ST3) . 

The flow of the video signal in video-recording is 
as follows. 

First, the AV signal inputted from the tuner 108 



or AV input section is A/D converted by the A/D 
converter 201. The video signal- is inputted to the 
video encoder 202. The audio signal is inputted to the 
audio encoder 203. The tuner 108 inputs the closed 
caption signal or the text signal for the subtitle 
data in teletext or the like to the SP encoder 204. 
The text information other than the subtitle data 
is transferred to the main MPU section 101 • When 
receiving the text information other thanJthe subtitles, 
the main MPU section 101 stores the text information in 
the text buffer 101b temporarily and records it at the 
end of the video-recording. 

Each of the encoders 202, 203, 204 compresses the 
signal and separated into packets (here, the data is 
separated into packets in such a manner that each pack 
contains 2048 bytes when the data is packed). The 
resulting data is inputted to the formatter 205. Here, 
the decoders 202, 203, 204 determine PTS and DTS for 
each packet according to the value of the STC unit 109 
as the need arises, and record them. 

The formatter 205 records the packet data into 
the buffer memory 206 temporarily, and thereafter 
packs each of the inputted packet data items, mixes 
them GOP by GOP, adds an NV pack to the head of the 
GOP, and inputs the resulting set of packs to the data 
processor 103. 

The data processor 103 puts together the packs in 



units of 16 packs into ECC groups, puts ECC to them, 
and sends them to the disc drive 102. When the disc 
drive 102 is not ready to record data onto the optical 
disc 1, the data processor 103 transfers the ECC groups 
to the temporary storage buffer 105 and waits for the 
disc drive 102 to be ready to record data. When being 
ready for recording, the disc drive 102 starts 
recording (step ST4). 

- Here, the temporary storage buffer 105 is assumed 
to have a large memory capacity, because it holds 
several minutes of recording data in high-speed access. 

At the end of video-recording, the address data 
about each NV pack is recorded in the fast-forward and 
rewind data part in each NV pack, and the information 
necessary after the video-recording is recorded in the 
management area, which completes the video-recording 
operation (step ST5). 

The main MPU section 101 is capable of reading and 
writing data from and into the data processor 103 via 
a bus to read and write data from and into the file 
management area. 

At the end of the video-recording, the main MPU 
section 101 records the text information reordered in 
the text buffer 101b into the area (see FIG. 4 (a), (b), 
and (d)) for the item text (ITJTXT) in the text data 
language unit TXTDT__I*U in the text data manager in VMGI 
(step ST6 ) . 



In addition, the main MPU section 101 records the 
language code into the area (see FIG. 4 (a), (b), and 
(d)) for the language code (TXTDT_LCD) in the text 
data in the text data language unit search pointer 
TXTDT_LU_SRP (step ST6 ) . It also records other 
management data. 

At the end of the video-recording , the main MPU 
section 101 records the video-recording end date and 
time as primary text information, into the cell playback 
information C_PBI shown in FIG. 6 (d) or into the 
program information shown in FIG. 6 (e) (step ST7). 

At this time, to relate the primary text informa- 
tion to the program in which the text information has 
been recorded, the main MPU section 101 records the 
item text number indicating the position in which 
the text information has been recorded into the cell 
playback information C_PBI shown in FIG. 6 (d) or into 
the program information shown in FIG. 6 (3) (step ST7). 

Next, the data processing in playback will be 
explained . 

First, when receiving a playback instruction, 
the main MPU section 101 reads the management area from 
the disc drive 102 via the data processor 103 and 
determines the address to be reproduced. Then, the 
main MPU section 101 sends the address for the 
determined data to be reproduced and a read instruction 
to the disc drive 102. 
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The disc drive 102 reads the sector data from 
the optical disc 1 according to the received read 
instruction. Then, the data processor 103 performs 
error correction and sends the resulting data in pack 
data form to the decoder unit 106. 

In the decoder unit 106, the separator 301 
receives the read-out pack data, separates the data 
into packets. According to the purpose of the data, 
the separator 301 transfers the video packet data (MPEG 
video data) to the video decoder 302, the audio packet 
data to the audio decoder 303, and the sup-picture 
packet data to the SP decoder 303. In addition, the 
separator 301 stores the NV packs into an internal 
memory to enable the main MPU section 101 to process 
them in such a manner that the main MPU 10 1 can access 
them at any time. 

The PTS in each of the sent packet data items is 
loaded into the STC unit 109 at the time of transfer 
start (that is f the main MPU section 101 sets the PTS 
in an NV pack into the STC unit 109, or the video 
decoder 302 automatically sets the PTS in the video 
data into the STC unit 109). Thereafter, each of the 
decoders 302, 303, 304 carries out a playback process 
in synchronization with the value of the PTS 
(Presentation Time Stamp) in the packet data (while 
comparing the PTS with the value of the STC unit 109), 
thereby reproducing moving pictures with subtitles on 



the TV monitor 113. The presentation of the playback 
time during playback shows the playback time data in 
the NV pack in DVD-ROM video. 

Next, the process of retrieving a program using 
the text information will be described by reference to 
a flowchart shown in FIG. 10 and examples of display 
shown by 113a to 113f in FIG. 11. 

First, when the user presses a menu search key in 
the key input section 120, the main MPU section 101 
judges the menu retrieval mode and reads VTSI from the 
optical disc 1, using the disc drive 102 and data 
processor 103 (step ST11). 

On the basis of the read VTSI, the main MPU 
section 101 effects the initial setting of each of the 
decoders 302, 303, 304 (step ST12). 

Additionally, the main MPU section 101 displays 
a retrieval initial screen on which the message that 
"ENTER VIDEO-RECORDING DATE AND TIME AND CHANNEL 
NUMBER" as shown by 113a in FIG. 11 (step ST13). 

According to the guide on the screen, the user 
enters the video-recording date and time and channel 
numbers (step ST14). 

Instead of those items, the. user may enter the 
video-recording time or source name (i.e., the TV 
channel number, satellite channel number, or camera 
input). The main MPU section 101 displays the contents 
of the input (e.g., TV channel 12) on the TV monitor 
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113 as shown by 113b in FIG. 11. 

When the video-recording date and channel number 
have been entered, the main MPU section 101 causes 
the primary text determination unit 101a to read the 
alphanumeric . priority text information written for each 
program or cell (in the cell playback information CJPBI 
in FIG. 6 (d) or in the program information in FIG. 6 
(e)) (step ST15). 

Then, the priority text determination section 101 
retrieves or searches the corresponding program or cell 
according to the entered video-recording date and 
channel number (step ST16). 

Then, the main MPU section 101 stores the number 
of programs or cells retrieved by the primary text 
determination unit 101a and the first sensed program 
number or cell number (step ST17). 

Thereafter, the main MPU section 101 reads the 
primary text information written in alphanumeric 
characters in the programs or cells retrieved by the 
primary text determination unit 101a and displays it 
on the TV monitor 113 as shown by 113c in FIG. 11 
(step ST18). 

In this case, for programs on TV channel 12, the 
following are displayed: 1. JULY 12, 1998, 17:00 - 
17:29, 2. JULY 21, 1998, 21:00 - 21:59, 3. AUGUST 9, 
1998, 1:00 - 1:59. 

If the search key is not pressed (NO at step ST21) 



in the display state at step ST18, control proceeds to 
step ST19. 

Here, if the primary text information in a program 
or cell is chosen by the cursor (step ST19), the main 
MPU section 101 searches for the target program or cell 
and goes to a playback process (step ST20). 

Specifically, when number 2 is chosen, the main 
MPU section 101 additionally displays the guide message 
" PROGRAM NO* 2 IS GOING TO BE REPRODUCED" as shown 
by 113e in FIG. 11 and proceeds to the process of 
reproducing program No. 2 or cell No. 2. 

If the search key is pressed (YES at step ST21) 
in the display state at step ST18, control goes to 
step ST22. 

When the search key is pressed, the main MPU 
section 101 displays the guide message "ENTER THE 
CHARACTERS TO BE SEARCHED FOR" on the display 113 as 
shown by 113d in FIG. 11 (step ST22). 

Following the guide, the user enters a keyword, or 
the characters to be searched for, from the key input 
section 120 (step ST23). 

When the keyword has been entered, the main MPU 
section 101 causes the language code detector 10 Id to 
read the language code (recorded in the area for the 
language code (TXTDT_LCD) in the text data in the text 
data language unit search pointer TXTDT_I*U_SRP ) on the 
basis of the text item number corresponding to the 
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primary text information in each of the retrieved 
programs or cells (or on the basis of the text 
item number recorded in the cell playback information 
C_PBI of FIG. 6 (d) or in the program information of 
FIG. 6 (e) so as to correspond to the primary text 
information). Then, the main MPU section 101 causes 
the language checker 10 le to search for a program or 
cell that corresponds to the language code of the 
apparatus (step ST2 4 ) . 

As a result of the search, if a program or cell 
that coincides with the language code of the apparatus 
has been found (YES at step ST25A), the main MPU 
section 101 reads the text information corresponding to 
the program or cell that coincides with the language 
code and makes a search using the keyword (stet ST25). 

As a result of the search, the main MPU section 
101 additionally displays the primary text information 
in the program or cell coinciding the language code on 
the TV monitor 113 (step ST26). 

For example, when the user enters "NONFICTION" on 
the input screen for characters to be searched for, the 
main MPU section 101 additionally displays the primary 
text information "JULY 21, 1998, 21:00 - 21: 59" 
corresponding to the text information "NONFICTION" on 
the TV monitor 113 as shown by 113f in FIG* 11. 

in this state, control goes to the process of 
reproducing the program or cell corresponding to the 



selected primary text information. 

At step ST24, if there is no program or cell that 
coincides with the language code of the apparatus (NO 
at step ST25A), the main MPU section 101 displays the 
guide message "NO PROGRAM IN THE CORRESPONDING LANGUAGE 
HAS BEEN FOUND" on the TV monitor 113 (step ST27). 

As described above, when moving pictures are 
recorded on an optical disc, not only is text data 
is recorded, but also primary text data including 
the video-recording start date and time, the video- 
recording end date and time, and source name or channel 
number are recorded in alphanumeric characters for each 
program or cell as a unit of video-recording • Other 
text data is recorded together with the language code- 

As a result, even when there are various languages 
for the text data in playback, since the primary text 
data including the video-recording start date and time, 
the video-recording end date and time, and the source 
name or channel number are expressed in alphanumeric 
characters, the program or cell to be reproduced on the 
basis of the video-recording start date and time, the 
video-recording end date and time, and the source name 
or channel number expressed in alphanumeric characters 
can be selected • Additionally, the text information in 
the same language code as that o£ the apparatus can be 
searched for. 

When the text information in the same language 
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code as that of the apparatus is searched for, 
a warning can be given to the user, if no text 
information in the same language- code has been found. 

FIG. 12 shows an example of display using the text 
information. 

It is assumed that, for example, a TV program with 
the title "NONFICTION" has been recorded on the optical 
disc (DVD_RTR disc) 10 of FIG. 1 as test information on 
- -progr am- -41 r * - - - - 

In addition, it is assumed that IT_TXT_SRPN "2 W 
{= IT_TXT_SRP #2) has been recorded as a search pointer 
indicating the item text corresponding to program #1. 

In this case, if the title of program #1 
"NONFICTION" has been used as primary text information 
PRMJTXTI, the search pointer ITJTXT_SRP #2 is searched 
for on the basis of the text information "NONFICTION". 
Using the IT_TXT_SRP #2, the corresponding item text 
IT_TXT is read from the disc 10. 

The item text IT_JTXT has any one of . the following 
structures: 

(1) Identification code IDCD, text size TXT_SZ, 
and the body of text TXT. 

(2) Identification code IDCD and text size TXT_SZ 
(here, TXT is abscent or TXT is optional). 

FIG. 12 shows an example of, the structure of 
item ( 1 ) . 

The identification code IDCD constituting the item 



text ITJTXT is composed of code, type, and item name. 
The item name is used to represent a movie, a TV 

station (or radio station), a memo, or the like. 

The type is used to represent a genre of movie, 

music, drama, or the like or a source of broadcasting 

station, camera, or the like. 

The code is used to determine the item name and 

type. 

For example^ -when the code is 6 Oh, this meanrS 

that the source of the corresponding program is 
"BROADCASTING STATION." When the code is 3 Oh, this 
means that the genre of the corresponding program is 
"MOVIE." 

In the example of FIG. 12, the information that 
the TV program "NONFICTION" on TV channel 12 recorded 
from 21:00 to 21:59, July 21, 1998, was recorded as 
program #1 on the disc 10 has been displayed on the TV 
monitor 113. 

FIG. 12 shows "98.07.21 21:00 - 21:59" as an 
example of the item text and the title of the program 
"NONFICTION" as an example of the primary text 
information. On the other hand, FIG. 11 shows 
a similar video-recording date as an example of the 
primary text information. 

The reason why the example of FIG. 11 is made 
different from that of FIG- 12 is to provide various 
forms. A certain piece of text information (e.g., 



video-recording date and time information) is not 
necessarily limited to either the primary text 
information or the item text information* 

One information recording medium that enables the 
recording and reproducing of video information or music 
information is a DVDJRTR disc (an optical disc using 
phase change) as shown in FIG. 13 (A). The DVD video 
recorder (DVD_RTR recorder) of FIG. 1 can use a disc 
-w-it-h xfc structure as -showrr in FIG. 13. 

The contents of the information (data structure) 
recorded on the disc 10 will be explained below. 

FIG. 13 (B) shows a rough data structure of 
information recorded on the optical disc 10. In 
FIG. 13 (B), a lead-in area 1002, volume & file manager 
information 1003 , a data area 1004 , and a lead-out area 
1005 are arranged in that order from the inner 
circumference side 1006 toward the outer edge of the 
optical disc 1001. 

*The lead-in area 1002 has an embossed data zone 
where the light reflecting surface is bumpy f a mirror 
zone where the surface is flat (mirrorlike), and a 
rewritable data zone where information can be rewritten. 

*The volume & file manager information 1003 is 
recorded in a rewritable data zone where the user can 
record or rewrite data. In the volume & file manager 
information, information on all of the audio & video 
data (AV data) files or volumes is stored. 
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*The data area 1004 has a rewritable data zone 
where the user can record or rewrite data, 

*The lead-out area 1005 is made up of a rewritable 
data zone where information can be rewritten. 

In the embossed data zone of the lead-in area 1002, 
the following pieces of information have been recorded 
beforehand: 

^Information on the disc type, such as DVD- 
ROM/DVD-RAM/DVD-R, the disc size, and the recording 
density, information on all of the information storage 
medium, including physical sector numbers indicating 
the recording start/recording end positions. 

* Information on recording, reproducing, and 
erasing characteristics, including the recording power, 
recording pulse width, erasing power, reproducing power, 
and linear velocity in recording or erasing. 

* Information on the manufacture of individual 
information storage mediums, including serial numbers. 

Each of the rewritable zone in the lead-in area 
1002 and that in the lead-out area 1005 has the 
following: 

*A unique disc name recording area for each 
information storage medium. 

*A trial recording area (for checking the 
recording and erasing conditions). 

*A management information recording area for 
defective areas in the data area 1004. 
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The information recording and reproducing 
apparatus can record information onto each of those 
areas • 

In the data area 1004 sandwiched between the lead- 
in area 1002 and the lead-out area 1005, computer data 
and audio & video data (AV data) can be recorded in 
such a manner that they are intermingled as shown in 
FIG- 13 (C). 

The order in which computer data and audio & video 
data are recorded and the recording information size of 
them are arbitrary. The areas in which computer data 
is recorded are called computer data areas 1008, 1010. 
The area in which audio & video data is recorded is 
called an audio & video data area 1009. 

As shown in FIG. 13 (D), the data structure of 
information recorded in the audio & video data area 
1009 includes the following: 

* Anchor pointer 1015 for control information, 
which is placed at the head of the audio & video data 
area 1009 and points at the start position (start 
address) in which the control information 1011 in the 
audio & video data area 1009 has been recorded. 

*Control information 1011 necessary to perform 
each of video-recording (audio-recording), reproducing, 
editing, and retrieving processes. 

*A video object 1012 of video-recording 
information on the contents of the video data. 



*A picture object 1013 of information on still 
pictures, including slide pictures. 

*An audio object 1014 of audio-recording 
information on the contents of the audio data, 
*A thumbnail object 1016 of- reduced image 
information, such as thumbnail information, used in 
editing when the desired part in the video data is 
searched for. 

Each of the video objects 1012, picture objects 
1013, audio objects 1014, and thumbnail objects 1016 
shown in FIG. 13 (D) means a group of information 
classified by the contents of data. 

Therefore, all the video information recorded in 
the audio & video data area 1009 is included in the 
video objects 1012, all the still picture information 
is included in the picture objects 1013, all the audio 
information is included in the audio objects 1014, and 
all the thumbnail information used for management and 
search of the video information is included in the 
thumbnail objects 1016, 

As shown in FIG, 13 (E), the contents of the 
control information 1011 include the following: 

*AV data control information 1101, which controls 
the data structure of the video object 1012 and is 
management information about information on the 
recording position on an optical disc 10 serving as 
an information storage medium. 



*Playback control information 1021, which is 
control information necessary in playback. 

*Recording control information 1022, which is 
control information necessary in recording (video- 
recording and audio-recording). 

*Edit control information 1023, which is control 
information necessary in editing. 

*Thumbnail control information 1024, which is 
management information on thumbnails (thumbnail 
objects) for retrieving the desired portion of the 
video data or for editing. 

The pieces of control information 1101, 1021 of 
FIG. 13 (E) correspond to RTR. IFO (VRJKANGR. IFO) of 
FIG. 14 and RTR_VMG of FIG. 17. 

As shown in FIG. 3 (F), the data structure of the 
AV data control information 1101 of FIG. 13 (E) 
includes the following: 

*An allocation map table 1105, which lists 
information on the address setting along the actual 
layout on an information recording medium (optical disc 
10), the discrimination between recorded areas and 
unrecorded areas, and others. 

*Video title set information VTSI (RTR_VMGI) 1106, 
which shows the overall contents of the AV files and 
includes information on the link between VOBs, grouping 
information on VOBs for management and search, and time 
information, such as a time map table (corresponding to 
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RTR_VMGI Of FIG. 16). 

*Video object information 1107 , which shows 
information on each of the VOBs in the AV files and 
includes information on the attribute (characteristic) 
of each VOB and information on each VOBU included in 
VOB (corresponding to M_AVFIT/S_AVFIT of FIG, 16). 

*Program chain control information 1103 , which is 
information on a video information playback program 
(sequence) (corresponding to PGd of FIG. 17). 

*Cell playback information 1108 , which is 
information on the data structure of a video 
information basic unit in playback (corresponding to CI 
of FIG. 17). 

what has been described above is a general view 
of FIG. 13 (A) to (F). Some supplementary explanation 
will be given about each piece of information. 

What have been recorded in the volume & file 
manager information 1003 are the following: 

information on all the volume. 

^Information on the number of files of contained 
PC data and the number of files of AV data. 
* Recording layer information. 

The following are recorded as the recording layer 
information : 

*The number of component layers (e.g., a single 
RAM /ROM two-layer disc is counted as two layers, 
a single ROM two-layer disc is counted as two layers, 
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and an n number of single-sided discs are counted as 
n layers ) . 

*A logical sector number range table allocated to 
each layer (a capacity for each layer). 

^Characteristics for each layer (e.g«, a DVD-RAM 
disc, the RAM section of a RAM/ROM two-layer disc, 
a CD-ROM, and a CD-R). 

*A logical sector number range table allocated 
zone by zone in the RAM area for each layer (including 
information on the capacity of the rewritable area for 
each layer) . 

*ID information unique to each layer (e.g., 
information used to find disc replacement in a 
multiple-disc pack) . 

The recording layer information makes it possible 
to set consecutive logical sector numbers to a 
multiple-disc pack or a RAM/ROM two-layer disc to 
create a single large volume space. 

Furthermore, the following are recorded in the 
playback control information 1021: 

* Information on a playback sequence for the 
integration of program chains PGCs. 

*The information (the sequence for reproducing all 
the recorded cells consecutively) indicating spurious 
recording positions when an information storage medium 
is regarded as a single tape, such as a VTR or a DVC. 
information on simultaneous playback of plural 
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screens with different pieces of video information. 

* Retrieval information (that causes the corre- 
sponding ID and the start time table in the cell to 
be recorded for each retrieval category and enables 
the user to select a category and access the video 
information directly) • 

In the recording control information 1022 , program 
reserved recording information and others have been 
recorded. 

Additionally , the following are recorded in the 
edit control information 1023: 

* Special edit information for each PGC (where the 
relevant time setting information and special edit 
content are written as EDL information) • 

*File conversion information (information used to 
convert a specific part of an AV file into a file 
capable of special editing on a PC, such as an AVI file 
and specify a place to store the' converted file. 

The following has been recorded in the thumbnail 
information 1024: 

^Management information on the thumbnail objects 
1016, which includes the recording location of each 
thumbnail picture in the AV data area 1009, information 
used to specify the VOBs or cells to which each 
thumbnail picture relates, and information on the 
positions of the VOBs or cells to which each thumbnail 
picture relates. 



Next, -the directory structure of a data file 
stored onto the disc 10 of FIG- 13 will be explained. 

All the information recorded in the data area 1004 
of FIG- 13 (B) is recorded in files. The relationship 
between data files is managed in the form of a 
directory structure as shown in FIG. 14. 

in FIG. 14, subdirectories 1451 are placed under 
a root directory 1450 to facilitate classification by 
the contents of a file recorded. 

In the embodiment of FIG. 14, each data file of 
the computer data recorded in the computer data areas 
1008, 1010 of FIG. 13 (C) is recorded under a computer 
data storage subdirectory 1457. In addition, the 
audio/video data recorded in the audio & video data 
area 1009 is recorded under the rewritable video title 
set RWVJTS (DVD_RTAV) 1452. 

When the video information recorded on a DVD video 
disc (or DVD audio disc) is copied onto the disc of 
FIG. 13 (A), the video information is copied under 
the video title set VIDEOJTS 1455 and audio title set 
AUDIO JTS 1456. 

The control signal 1011 of FIG. 13 (D) is recorded 
as recording/reproducing video management data into a 
single file. In the embodiment of FIG. 14, the file 
name is called RWVIDEO_CONTROL. IFO (or real-time 
recording information, abbreviated as RTR. IFO or 
VR MANGR. IFO). Additionally, the same information is 
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recorded as a backup copy under the file name 
RWVIDEO_CONTROL.BUP (or VR_MANGR. BUP). 

In the embodiment of FIG, 14, the video objects 
(RTR_MOV. VRO or VR_MOVIE. VRO) 1012, picture objects 
(RTR_ST0. VRO or VR_STILL. VRO) 1013, audio objects 
(RTR_STA. VRO or VR_AUDIO. VRO) 1014, and thumbnail 
objects 1016 in FIG. 13 (D) are all recorded into a 
single AV file 1401 (whose file name in the embodiment 
of FIG. 14 is. RWOBJECT.OB) . 

Although not shown in FIG. 13, recording/ 
reproducing additional information 1454 usable in 
recording and reproducing pictures can be recorded at 
the same time. All the information is recorded into 
a single file, whose file name is RWADD.DAT in the 
embodiment of FIG. 14. 

Next, the contents of the playback control signal 
1021 in FIG. 13 (E) will be explained by reference to 
FIG- 15. FIG. 15 particularly shows the data structure 
of the program chain control information (UD_PGCIT and 
the like). 

The program chain PGC control information 1103 
in the playback control information 1021 has a data 
structure shown in FIG. 15. The playback sequence of 
the program chain PGC control information 1103 is 
determined by a program chains PGC and cells. The PGC 
is a unit in executing a series of playback specifying 
the order in which cells are reproduced. A cell is a 
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playback section where the playback data in each VOB is 
specified using a start address and an end address. 

The program chain control information 1103 is 
composed of PGC information management information (or 
5 PGCI management information) 1052, one or more search 

pointers for PGC information (or PGCI search pointers) 
1053, 1054, and pieces of PGC information (PGCI) 1055, 
□ 1056, 1057- 

m _ The. PGC information -management- information^ or 

10 PGCI management information) 1052 includes information 

fi 

Si (PGCN) on the number of program chains PGCs. The 

2 search pointers for PGC information (or PGCI search 

pointers) 1053, 1054 point at the head of each PGC 
information (PGCI) and make it easy to search. 
15 Each piece of the PGC information 1055, 1056, 1057 

includes PGC general information (PGC_GI) 1061, one or 
more pieces of program information (PGI #m) , one or 
more cell IDs (or cell information search pointers 
CI_SRP #m) , and one or more pieces of cell information 

20 (CI #n). 

The PGC general information (PGCJ3I) 1061 includes 
the playback time of program chains PGCs and 
information on the number of cells (the number of 
pieces of cell playback information) . 
25 Alternatively, the PGC general information 

(PGC_GI) 1061 may include information (PG_Ns) 
indicating the number of programs PG and information 



(CI_SRP_Ns) indicating the number of cell information 
search pointers CI_SRP. 

Here, it is assumed that the playback data is 
specified in a playback section from cell A to cell F 
and PGC information is defined in each PGC. In this 
case, for example, the following hold true, although 
not shown: 

1. PGC #1 is made up of cells specifying 
consecutive playback sections. The playback sequence 
is Cell A -* Cell B — ► Cell C. 

2. PGC #2 is made up of cells specifying 
intermittent playback sections* The playback seguence 
is Cell D -> Cell E -> Cell F. 

3. PGC #3 allows cells to be reproduced disorderly, 
regardless of the direction of playback or repetitive 
playback. The playback sequence is Cell E — * Cell A 
Cell D -> Cell B -* Cell E 

As shown in FIG* 13 (E), control information (RTR. 
IFO or VR_MANGR . IFO) 1011 in FIG. 13 or 14 includes 
the navigation data RTR_VMG (real-time recording video 
manager) corresponding to the pieces of control 
information 1101 and 1021. The RTR_VMG, as shown in 
FIG* 13 (F), includes video title set information VTSI 
(or RTR_VMG information RTR_VMGI ) 1106 • 

The information (RTR_VMGI) 1106 includes the 
information used in reproducing the sequence of VOB. 

FIG. 16 is a diagram to help explain the data 
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structure of management information (video title set 

information VTSI or management information RTR_VMGI for 

video real-time recording) . 

Hereinafter, RTR_VMG of FIG. 13 (or RTR. IFO of 

FIG- 14 ), its data structure, and its contents will be 

described by reference to FIG. 16. 

As shown in FIG. 16, the navigation data RTR_VMG 
(control information RTR. IFO or VR_MANGR. IFO) 
includes RTR video manager information (RTR_VMGI), 
a movie AV file information table (M_AVFIT), a still 
picture AV file information table (S_AVFIT), an 
original PGC information (ORG_PGCI), a user-defined PGC 
information table (UDJPGCIT), a text data manager 
(TXTDTJ4G), and a table of information on manufacturer 

(MNFIT) . 

The TXTDI_MG, which has a structure as shown by 
(d) and (e) in FIG. 4, includes text data information 
(TXTDTI), one or more item text search pointers 
(IT_TXT_SRP #1 to IT_TXT_SRP #n) , and one or more item 
texts (IT_TXT). 

TXTDT__MG can be used as sub-information for the 
primary text information in a play list or a program. 

Each IT_TXT_SRP # has the start address 
(IT_TXT_SA) for the corresponding IT_TXT and the size 
(IT_TXT_SZ) of the ITJTXT. 

Each IT_TXT has information on the body of the 
corresponding text (text expressed in the character 
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code determined by CHRS in FIG. 4 (e)). 

The RTR_VMGI included in the RTR_VMG corresponds 
to video title set information (VTSI) 1106 in 
FIG- 13 (F) • 

The information (RTR_VMGI) 1106, as shown in 
FIG. 16/ includes VTS general information 1751 , VOB 
sequence information 1752, PTT information 1753, and 
a VTS time map table 1754. 

From a different point of view, the information 
(RTR_VMGI) 1106 includes a play list search pointer 
table (PL_SRPT) corresponding to VOB sequence 
information 1752 and a video manager information 
management table (VMGI_MAT) corresponding to VTS 
general information 1751. 

The PL_SRPT includes information (PL_SRPTI) 1756 
on the number of VOBs in VTS (or the number of play 
list search pointers and the end address for PL_SRPT), 
information 1757 on ID of the first VOB in a VOB 
sequence (or the first play list search pointer PL_SRP 
#1), information 1758 on ID of the second VOB in the 
VOB sequence (or the second play list search pointer 
PL_SRP #2), and the like. 

Each play list search pointer (PL_SRP #) includes 
information (PLJTY) on the form of the play list, 
information (PGCN) on the number of the PGC correspond- 
ing to the play list, information ( PL_CREATE_TM ) on 
the date and time at which the play list was created, 
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information (PRM_TXTI) on the primary text related to 
the play list, information (IT_TXTI_SRPN) on the number 
of the search pointer for the item text used in the 
play list f and thumbnail pointer information (THM_PTRI) 
indicating the reduced pictures (thumbnail pictures) 
corresponding to the contents of the video-recording 
of the play list (FIG. 16 shows only PRMJTXTI and 
IT_TXT_SRPN in PL_SRP #1). 

The table (PL_SRPT) including those pieces of 
information 1756, 1757, 1758, • corresponds to the 
VOB sequence information 1752 included in VTS1 
(RTR_VMGI) 1106. 

The contents of the VTSI (RTR_VMGI) 1106 are 
summarized as follows. 

As shown in FIG. 16, the following are 
recorded in the video title set information (VTSI or 
RTR_VMGI) 1106: 

*Video title set general information 1751, which 
is information on items in the general contents of 
a video title set (or RTR data in the AV file 1401 of 
FIG. 14). 

*Video object sequence information 1752, in which 
information on the sequence of the VOBs is written, the 
sequence coming from the serial numbers assigned to all 
the VOBs in the video title set VTS (= AV file 1401). 

*Part-of -title information 1753, in which VOB 
information included in each part-of -title PTT is 
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written, each group (part-of -title PTT) consisting of 
a set of VOBs f each group being assigned a video title 
name, and the object data items recorded in the AV file 
1401 being grouped by related data for the purpose of 
data management and retrieval. 

*A video title set time map table 1754, which 
lists pieces of VOBU positional information at specific 
intervals of time according to the video object 
sequence about the VOBs classified into video objects 
1012 and audio objects 1014 in the video title set VTS. 

In a concrete data structure of the video object 
sequence information 1752, the total number of VOBs (or 
play list search pointer information PL_SRPTI) 1756 
included in the video title set is recorded at the head 
at right in FIG. 16. Following that, VOB_IDs 1757, 
1758, ... of the corresponding VOBs (or PL_SRPs #1, 
#2, #n) are recorded in that order according to 

the sequence of the video objects. 

The sequence shown in the video object sequence 
information 1752 can be set arbitrarily on the user 
side or the information recording /reproducing apparatus 
side, for example, in the order in which recording 
was done into an AV file (or in ascending order of 
recording time), in the order of recording location on 
an optical disc, or in the order of VOB size. 

By arranging all the VOBs sequentially in the 
video title set, a user interface similar to a VTR that 
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records pictures on a single tape can be provided. 

For example, using the video object sequence 
information 1752, the following process can be 
performed: 

*The process of searching for the desired place by 
fast-forwarding (FF) and rewinding (FR) the tape. 

*The process of checking the entire contents of 
the recording by f ast-forwarding the tape. 
*_Ihe„ process o£ finding the unnecessary video- 
recorded place by fast-forwarding (FF) and rewinding 
(FR) the tape and writing new video information over 
the unnecessary place. 

FIG. 17 is a diagram to help explain the data 
structure of the control information/navigation data 
(RTR_VMG) Of FIG. 13 or 16. 

The RTR_VMG corresponds to the pieces of control 
information 1101 and 1021 in FIG. 13 (E) and to the 
control information (RTR. IFO or vr_mangr. IFO) 1011 in 
the file structure of FIG. 14. 

In the navigation data RTR_VMG, a user-defined PGC 
information table UD_PGCIT is composed of user-defined 
PGC information table information (UD_PGCITI), one or 
more user-defined information search pointers #1 to #n 
(UD_PGCI_SRP #1 to UD_PGCI_SRP #n) , and as many pieces 
of user-defined PGC information as the number of those 
search pointers #1 to #n (UD_PGCI #1 to UD_PGCI #n). 

Each piece of user-defined PGC information (one of 
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UD_PGCI #1 to UD_PGCI #n) or PGC information #i (PGCI 
#i) corresponding in content to the original PGC 
information (ORG_PGCI) is composed of PGC general 
information (PGC_GI), one or more pieces of program 
information #1 to #m (PGI #1 to PGI #m) , one or more 
cell information search pointers #1 to #n (CI_SRP #1 to 
CI_SRP #n) f and as many pieces of cell information #1 
to #ln as the number of those search pointers (CI #1 to 
CI #n). 

Each piece of program information (e.g., PGI #1) 
includes a program type (PG_TY) including a protect 
flag that determines whether the relevant program 
should be protected from erroneous deletion, the 
number of cells (C_Ns) in the program, primary text 
information (PRM_TXTI), an item text search pointer 
number ( ITJTXT_SRPN ) , and thumbnail pointer information 
(THMJPTRI) • 

Here, the first 64 bits in the 128-byte PRMJTXTI 
are used in describing primary text using the ISO/IEC 
646:1983 (ASCII) character set. If the text is shorter 
than 64 bytes, the deficiency is supplemented with 
"00h" to produce 64 bytes of text. 

The last 64 bits in the 128-byte PRMJTXTI can be 
used in describing primary text using another character 
set. 

Another character set can be determined by the 
primary text character set code (CHRS, not shown) 
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written in the VMG management table (VMGI_MAT) in 
FIG. 16 or 17. 

The character set for the last 64 bits in the 
PRMJTXTI is shared by all the primary texts on the 
disc 10. 

Each cell information search pointer (one of 
CI_SRP #1 to CI_SRP #n) includes the start address 
(CI_SA) of the corresponding piece of cell information. 
Each. piece of . cell information (one of CI #1 to CI. #n) 
includes information (M_CI) on movie cells or 
information (S_CI) on still picture cells. 

Each M_CI and/or each S_CI can include primary 
text information PRMJTXTI therein. 

Here, RTR_VMGI in FIG. 17 corresponds to video 
title set information in FIG. 13 (F), M_AVFIT and 
S_AVFIT in FIG. 17 corresponds to the video object 
information 1107 in FIG. 13 (F), and 0RG_PGCI and 
UD_PGCIT in FIG. 17 corresponds to the PGC control 
information 1103 in FIG. 13 (F). 

Additionally, PGCI li in FIG. 17 corresponds to 
the PGC control information 1103 in FIG. 13 (F) and 
CI # corresponds to the cell playback information 1108 
in FIG. 13 (F) . 

FIG. 18 is a diagram to help explain an example of 
the structure of the original PGC information (0RG_PGCI 
in FIG. 16 or 17) including still picture VOBs (RTR_ST0. 
VRO files) and movie VOBs (RTR_MOV. VRO files). 
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In FIG. 18, it is assumed that program #1 in PGCI 
#1 corresponds to VTS, S_VOGI #1 and S_VOGI #2 
correspond to more than one VOB, and M_VOBI #1 and 
M_VOBI #2 correspond to more than one VOB* 

On this assumption, picture objects 1013 
constitute the contents (video part and audio part) of 
the RTR_STO. VRO (or VR_STILL. VRO) file in FIG. 18 and 
video objects 1012 constitute the contents (VOB #1, VOB 
#2,_ ...)- of the RTR_MOV. VRO (or VR_MOVIE. VRO) file in 
FIG. 18. 

In FIG. 18, cell # in PGCI can be linked with 
a VOB entry in S_VOGI #. 

Additionally, the logical address for the video 
part or audio part in the RTR_STO. VRO file can be 
linked with the VOB number specified in a VOB entry in 
s_vogi #. 

Here, a time map TMAP in M_VOBI # in FIG. 18 will 
be explained. 

The movie AV file information table M_AVFIT in 
FIG. 16 or 17, although not shown, includes movie AV 
file information general information (M_AVFI_GI), 
one or more movie VOB information search pointers 
(M_VOBI_SRP #1 to MVOBI_SRP #n) , and as many pieces of 
movie VOB information as the number of those search 
pointers (M_VOBI #1 to M_VOBI #n). 

Each M_VOBI #, although not shown, includes movie 
VOB general information (M_JV0BI_GI) , seamless 



information (SMLI), audio gap information (AGAPI), and 
time map information (TMAPI ) . 

The TMAPI is used in performing special playback 
(e.g., reproduction of cells in the order determined by 
each user using the user-defined PGC) and time search. 

The TMPI, although not shown , includes time map 
general information (TMAP_GI), one or more time entires 
(TMJ3NT #1 to TM_ENT #r), and one or more VOB entries 
(VOBU_ENT #1 to VOBU_ENT #q) . 

Each VOBU entry includes information on the size 
of each VOBU and its playback time. The size of a VOBU 
is expressed in sectors (2 kilobytes or 2048 bytes) and 
the playback time is expressed in video fields (one 
field is equivalent to 1/60 second in the NTSC system 
and to 1/50 second in the PAL system) . 

Since the size of a VOBU is expressed in sectors , 
it is possible to access a VOBU using an address in 
sectors . 

Each VOBU entry, although not shown, includes 
reference picture size information 1 STREF_SZ, VOBU 
playback time information V0BU_PB_TM, and VOBU size 
information VOBU_SZ. 

Here, VOBU_PB_TM is the playback time of the 
relevant VOBU expressed in video fields. The reference 
picture size information 1 STREF_SZ is the size of 
the first reference picture of the relevant VOBU 
(corresponding to I picture in MPEG). 



On the other hand, each time entry, although not 
shown, includes address information (VOBU_ADR) on the 
corresponding VOBU and time difference information 
(TM_DIEF). The time difference information represents 
the difference between the playback time specified by 
the time entry and the playback start time of the VOBU. 

Now, if the time interval (time unit TMU) between 
two consecutive time entries is 10 seconds, the 

interval- between the- time entries corresponds to 60 

fields in the NTSC video. 

Although the time interval between VOBUs is 
generally expressed by the number of fields, it may be 
expressed by the value of a clock counter that counts 
from a VOBU to the next VOBU. 

As a concrete example, the time interval between 
VOBUs may be expressed by the value of the difference 
between the presentation time stamp PTS at the start 
position of one VOBU and the PTS at the start position 
of the immediately following VOBU. 

In other words, the time interval in the unit can 
be expressed by the value of the difference between the 
values of the clock counter in a specific unit. 

The time map general information TMAP_GI, although 
not shown, includes TM_ENT_Ns representing the number 
of time entries in the relevant time map information, 
VOBUjENTjfls representing the number of VOBU entries in 
the time map information, time offset TM_pSF for the 
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time map information, and the address offset ADR_OFS 
for the time map information. 

In a case where the value (equivalent to 10 
seconds) corresponding to 600 fields in the NTSC video 
(or 500 fields in the PAL video) is set as a time unit, 
the time offset TM_0SF is used to express a shift in 
time in TMU. 

When the size of a VOB is expressed by the number 
of sectors, the address offset ADR_OFS is used to 
express a file pointer from the head of an AV file* 

The time entry TM_ENT, although not shown, 
includes V0BU_ENTN indicating the number of the 
corresponding VOBU entry, TM_DIFF representing the 
difference in time between the playback start time for 
the VOBU specified by the time entry and the calculated 
playback time, and V0BU_ADR indicating the target VOBU 
address. 

If a time unit TMU is expressed by 600 fields in 
the NTSC system (or a time unit TMU is expressed by 
500 fields in the PAL system), the calculated playback 
time for time entry #j is expressed by TMU X (j - 1) + 
TM_OSF . 

If the VOBU size is expressed in sectors, the 
V0BU_ADR represents the target VOBU address in the 
total size of the preceding VOBUs in the relevant VOB. 

In the data structure as described above, to start 
playback in the middle of a VOBU, its access point must 



be determined. The access point is defined as a time 
entry point. 

The time entry point is a distance equivalent to 
the time difference indicated by TM_DIFF in the time 
entry TM_ENT away from the position represented by the 
movie address information in VOBU. The time entry 
point is a special playback start point (or time search 
point) indicated by the time map information TMAPI. 

In FTQ t 18 r cel-l~-+-in- BGGI can-be linked with-the 

-time map TMAP in M_V0BI # as is S_VOGI #. 

FIG. 19 shows a case where the video field 
corresponding to the playback start time exists in the 
middle of VOBU #k. To represent the sequence of the 
video field group from the video field determined by 
-the playback start time, it is necessary to enter the 
VOBU data to the decoder, starting at the head of the 
data. The reason is that even when the decoded fields 
are not be displayed, it is necessary to decode all the 
reference video fields having the playback time earlier 
than the playback start time. When the decoding work 
has reached the video field corresponding to the 
playback start time, the decoder starts to display 
video pictures. 

It is desirable that the system should be 
constructed in such a manner that it can start to 
display pictures exactly from the video field 
corresponding to the playback start time, although this 
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is not necessarily needed. 

As described in detail , with the present invention, 
it is possible to provide an optical disc, an optical 
disc recording apparatus, and an optical disc 
reproducing apparatus which are capable of multilingual 
text retrieval. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



